Quantitative measurement of sn-1,2-diacylglycerols present in platelets, hepatocytes, and ras- and sis-transformed normal rat kidney cells.
A simple enzymatic method for the quantitation of the mass of sn-1,2-diacylglycerol (DAG) present in crude lipid extracts was developed to assess the function of DAGs as intracellular "second messengers" of extracellular agents and of oncogene products. The assay employed Escherichia coli DAG kinase which constituted approximately 15% of the membrane protein of a plasmid-bearing strain and defined mixed micellar conditions to solubilize the DAG present and allow its quantitative conversion to [32P]phosphatidic acid. The assay was proportional with the amount of DAG added over the range of 25 pmol to 25 nmol. The rapid rise of DAG in platelets stimulated with thrombin (210% over basal) and in hepatocytes stimulated with vasopressin (230% over basal) was quantitated and the values agreed with previous measurements. The amounts of DAG in normal rat kidney (NRK) cells grown at 34 and 38 degrees C, respectively, were 0.47 and 0.61 nmol/100 nmol of phospholipid. In K-ras-transformed NRK cells grown at 34 or 38 degrees C, DAG levels were elevated 168 or 138%, respectively. When a temperature-sensitive K-ras NRK cell line was investigated, the amount of DAG present was elevated at the permissive but not at the restrictive temperature. These data are consistent with the K-ras protein functioning in transmembrane signalling by activating phospholipase C. Protein kinase C (Ca2+/phospholipid-dependent enzyme) activation by DAG may play an important role in cellular transformation.